The study of signal transduction can be greatly facilitated by the introduction into live cells of peptides corresponding to the proteins' point(s) of contact, which can disrupt protein-protein interactions (6) . Since most peptides do not cross the cell membrane, they have to be introduced using membrane permeabilization methods. In a previous report (12), we described a technique for the delivery of peptides into adherent cells by in situ electroporation (3) . Cells are grown on a glass slide coated with electrically conductive, optically transparent, indium-tin oxide (ITO; Applied Films, Boulder, CO, USA), and an electric pulse is applied in the presence of the peptides (or any other nonpermeative molecules), causing their penetration into the cells. The ITO substrate permits excellent cell adhesion and growth, allows direct visualization of the electroporated cells and offers the possibility of ready examination because of their extended morphology (2, 5, (9) (10) (11) . Unlike other techniques of cell permeabilization such as streptolysin O (1), in situ electroporation on ITO-coated glass does not affect cellular metabolism in any detectable way, presumably because the pores reseal rapidly so that the cell interior is restored to its original state (1, 10) . These advantages make it a valuable technique for the study of the consequences of the introduction of the peptides on cellular morphology as well as biochemical changes or DNA synthesis in situ.
The determination of the effects of peptide introduction on cellular morphology or biochemical properties can be greatly facilitated by a slide configuration providing nonelectroporated cells side by side with the electroporated ones as a control. Therefore, a setup was designed where cells are grown on a glass slide, only half of which is ITOcoated, while this conductive coating is stripped from the other half by etching with hydrochloric acid in the presence of metallic zinc powder (12) . Cells growing on this nonconductive part of the slide do not receive any pulse, and therefore they are not permeated (Figure 1C, No. 11 ). Since the coating is only approximately 1000-3000 Å thick, this transition zone does not alter the growth of cells across it and is clearly visible by phase contrast microscopy, even under a cell monolayer (8, 12) .
A careful examination of the growth properties of several cell types revealed that a number of lines grow substantially better on the ITO-coated than on the stripped area of the slide, possibly because the ITO surface is not as smooth as glass, thus providing a better anchorage for the growth of adherent cells (4) . As a result, cell density may be slightly higher on the conductive than the stripped side, which could have important implications if cell growth effects are being studied. This can be especially important because the introduction of a peptide may have only a partial effect on cellular morphology or gene expression. In addition, as described before (10) , to achieve a uniform field strength, in spite of the fact that the conductive coating exhibits a signifi - cant amount of electrical resistance, the negative electrode must be inclined, rising at the end closer to the positive contact bar (Figure 1, A and B) . Glass with high surface resistivity (e.g., 20 Ωper square), however, requires a greater angle, causing an increase in the volume of solution required, which is an important consideration given the cost of the material to be introduced (6) . On the other hand, coatings with smaller resistivity (2 Ωper square), which would allow for a lower angle, have a slight tinge due to greater thickness (3000 Å). This might interfere with results involving antibody staining used, for example, to detect the presence of the introduced peptide or a biochemical change in the electroporated cells. An added problem is that staining of cells growing on ITO is often slightly more intense, possibly because of chemical interactions of different stains with the coating. To overcome the above problems, it is important to electroporate on an assembly where the nonelectroporated control cells are growing on exactly the same type of surface of ITOcoated rather than plain glass. This communication describes electrode and slide configurations that can be effectively used for this purpose. Cells were plated on a slide that was etched in a thin line (approximately 0.5 mm), as shown in Figure 1D . The positive contact bar (labeled No. 10) does not contact the side of the slide where no electroporation is to take place (No. 14). The width of the etched line (No. 13) helps in positioning the electrode so that the positive contact bar (No. 10) is precisely placed on the conductive coating that connects to the area where the cells are to be electroporated (No. 12) and not across the area of the control cells (No. 14). Application of the pulse results in electroporation of the cells growing in area No. 12 exclusively, while cells growing in area No. 14 will not receive any pulse, although they grow on exactly the same ITOcoated surface as the electroporated ones. In this configuration, cells growing on exactly the same surface are being compared.
Of the methods used for the electroporation of adherent cells (3, 7, 13, 14) , growth on ITO-coated glass offers the possibility of having nonelectroporated cells immediately side by side with the electroporated ones as a direct control. The configuration described in this report can overcome problems associated with differential responses of cells growing on ITO-coated glass as opposed to glass stripped of its coating and can permit the full application of this technique in the study of cell proliferation and signal transduction.
